STATE OF ILLINOIS wm(m
DEPARTMENT OF NUCLEAR SAFETY 03

1035 OUTER PARK DRIVE
SPRINGFIELD, ILLINOIS 62704
fim Edgar +217-785-9900 Thomas W. Ortciger

Governor 217-782-6133 (TDD) Director

EPA Region 5 Records Ctr.

MAMRLY

225337

June 4, 1996

Ms. Verneta Simon
On-Scene Coordinator
U.S. EPA Region 5

77 West Jackson Boulevard
Chicago, IL 60604-3590

Dear Ms. Simon:

This is in response to your letter of June 2, 1996 relative to the identification of
.ARARs for the Lindsay Light IT Site in Chicago. In August 1995, Kerr-McGee
provided this Department additional information concerning the former use of the 316
East Illinois Street facility. Based on that information, our licensing staff determined
that the radioactive material is byproduct material as defined in Section 11(e)2 of the
Atomic Energy Act.

Given that the contaminant of concern is byproduct material, just like the West
Chicago Residential Areas Superfund Site, we suggest that the list of ARARs used for
that site would be appropriate for Lindsay Light II as well. That list of ARARs
appears in the Final Criteria for Superfund Removal Actions at the Residential Areas
Site. This is a November 19, 1993 memo from Regional Administrator Adamkus. A

copy is attached for your reference.
Thank you for consulting with us in your development of ARARs.

Sincerely,

Coclad o

Richard Allen, Manager
Office of Environmental Safety
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DATE: November 19, 1993
RE: U.S. EPA's Final Criteria for Superfund Removal Actions
at the Kerr-McGee Residential Areas Site, West Chicago,
Illinois
FROM: Valdas V. Adamkus
Regional Administrator
TO: Addressees

Please find attached a copy of the Final Criteria for Superfund
Removal Actions at the Kerr-McGee Residential Areas Site. U.S. EPA
will be conducting a public meeting on December 9, 1993, to present
the final criteria to the general public. My staff will provide
you with details on the public meeting in a separate mailing. If
you have any questions concerning the criteria, please feel free to
¢ontact me or Rebecca Frey, Remedial Project Manager, at (312) 886-

4760,
Valdas V/. Adamkus
Addressees

Scott Palmer
Sen. Doris Karpiel
Rep. Tom Johnson
Dave Engel

Don Foster

Joe Karaganis
Steven Lakics
Francis Lyons
Tom Ortciger
Dave Ed

Bill Seith

Ray Hansen

fony
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ACTION CRITERIA
POR SUPERFOND REMOVAL ACTIONS
AT THE XERR-MCGEE RESIDENTIAL AREAS SITE
WEST CHICAGO, ILLINOIS

Introductian

Under the provisians of the Carprerensive Envirammental Response,
Capersation, and Liability Act of 1980 (commonly known as Superfurd), as
amended by the Superfund Amendments and Reauthorization Act of 1986, the
United States Enviramental Protection Agency (U.S. EPA) is authcrized, among
other things, to take respanse actians whenever there is a release or threat
of a release of a hazardous substance into the environment. The Maticral
Priorities List (NPL} is a list of hazardous waste sites across the country
cthat are eligible for U.S. EPA respanse actions under Superfund.

The U.S. EPA has listed four sites in the vicinity of the City of West
Chicago, Illinois, an the NPL. Tre primary contaminants of conoern at these
sites are radicactive thorium and its decay products derived fram ore
processing cperatians at a factory in West Chicago, now known as the Rerr-
McGee (hamical Corporation West Chicago Rare Earths Facility (*"factory site®).
Three of the NPL sites became contaminated when the processing wastes (thorium
mill tailings) were removed fram the factory and used primarily as fill
material in and around the City of West Chicago. These sites are known as:

(1) Kerr-MGee (Residential Areas) site,
(2) Kerr-MGee (Sewage Treattrent Plant) site, and
(3) Kerr-MSGee (Reed-Keppler Park) site.

The fourth site became contaminated when discharges and runoff fram the
factory site traveled via a stomm sewer into nearby Kress (reek and downstream
to the West Branch of the DuPage River. This site is known as:

(4) Kerr-MGee (Kress Creek/West Branch of DuPage River) site.

* It is important to note that the Residential Areas site may encanpass not only
properties. Although primarily contaminated because thorium mill tailings
were used as fill, sare of the properties may have becane contaminated due to
windblown material from the factory site.

The Kerr-McGee factory site from which the contamination originated has notc

been listed an the NPL; it is regqulated under the licensing authority of the
Illinois Department of Nuclear Safety (IDNS). Decammissioning, clean-up and
closure of the factory site auxrently is being addressed under that authority.

Purpose and Intent

The purpose of this docmrent is to establish criteria for U.S. EPA'S respanse
actions at contaminated properties (*Residential Areas") that are not part of
the Sesage Treatwent Plant, Reed-Keppler Park or Kress Creek/West Branch of
DuPage River gites. Those three NPL gites will be addressed by U.S. EFA in

separate actions.

-/
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It is the intent of the U.S. EPA to address the cantamination problems at the
Residential Areas by reamoval actians wherever practicable. Removal actions
generally provide more um‘echate protection than do lang-term remedial
actions, and are consisteit with the movement if{*#he Superfund program t
accelerate site clearups.

U.S. EPA's actions under Superfurd will be limited to those properties where
the contamination is attributed to process wastes (thorium mill tailincs) fram
the factory site. When naturally occurring radicactive materials not
associated with process wastes cause U.S. EPA's action criteria to be
exceeded, any corrective actians will have to take place through a separate
mechanism, because Superfurd generally does not give U.S. EPA the authority to
remediate threats fram naturally occurring substances.

This document cantains the criteria that U.S. EPA will use to designate
properties for removal actions and to verify that clearup to levels protective
of huvan health and the envircrment has been achieved. The U.S. EPA dées not
have standardized criteria for removal actians of this type. Consequently,
site-specific criteria have been developed by the U.S. EPA in consultation
with the IDNS for use at the Residential Areas. The criteria specified in
this docurent will be used during three separate phases of the cleamp actian:
the discovery phase, the characterization phase, and the verification phase..
Each of these phases and the criteria for each are described in detail later
in this docurent. This document also contains release criteria for releasing
equipment fram work sites for unrestricted use.

Applicable or Relevant and Appropriate Requirements

Under Superfund, long-temrm remedial actions must attain Federal and more
stringent State "applicable or relevant and appropriate requirements" (ARARs)
during ard at the cawpletion of the remedial action. Removal actions (such as
the type plarmed at the Residential Areas) must attain ARARs to the extent
practicable. Therefore, U.S. EPA relied upon Federal and State ARARs to the

. extent practicable to establish the criteria in this document.

"Applicable requirements® are cleamp standards or other envirunmental
protect:ion requirerents that specifically apply to the substances cr
activities at the site. In other words, an applicable requuerent is ane that
a private party would have to caply with by law if the same action was bemg

taken apart fram Superfund authority.

If a requirement is not applicable, it still may be relevant and appropriate.
"Relevant and appropriate requirements® are those clearmp standards that
address problems or situations sufficiently similar to those at the Superfund
site that their use is well suited to the particular site. A relevant ard
appropriate requirement must be both relevant to the conditions at the site
ard appropriate for use at the gite, given the circumstances.

If a Federal or State requirement is neither applicable nor relevant and
appropriate (and tius not an ARAR), it still may be useful to U.S. EPA when

determining the necessary level of clearmup for protection of human health and
the enviramrent. Such "to-be-considered® material (TBCS) can include
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praulgated regulations that do not qualify as ARARsS, and ncn-praulcared
advisories or gquidance issued by Federal or State govermment. Scperfund
actions are not required to meet TBCS.

Only requirements that are duly pramlgated under Federal or State law can be
ARARs. Additianally, only substantive reqmrerem:s of regulaticrs, not
procedural requirements, can be ARARs for on-site actions.

The U.S. EPA has identified the following major socurces of ARARs and TBCs for
the clearup actions at the Residential Areas:

Thorium Mill Tailings® - 400-1119200‘1&1:1905 EPA'sstarﬂardsfor
cleampoflandscmtmn.natedbyuramunanddmunmnnasts The
standards amly aly to the sites specifically designated under the
Uranium Mill Tailings Radiation Contraol Act of 1978, but they often have
been used ag criteria at uranium, thorium and radium sites because of
the similarity of the problems. They are not applicable to the
Residential Areas, but U.S. EPA considers portions to be relevant and

i 'nmetegmaumsdealuthhcmsmg
requimm:sforaumuataialm.umgfaahtmmmmnsam
apply to the Kerr-MGee factory site in West Chicago. They are not
applicable to the Residential Areas, but U.S. EPA considers portions to
be relevant and appropriate and portians to be TBCS. .

m_ 'nmeregmax:imsatabhshstanhmstcrpmtectm
aqainst radiation hazards, primarily in an ocogatiomal setting; they
cantrol the posgession, use and transfer of sources of radiation by
*licensees and registrants® so that the total dose to an individual does
quides for the release of equipment for unrestricted use. These
regulations are not applicable to the Residential Areas, but U.S. EPA
considers partions to be relevant and appropriate.
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Title 10, Part 20 of the Code of Federal Requlations (10 CFR 20),
entitled "Standards for Protection Against Radiation" - These
regulations contain fhe Nuclear Regulatory, Camission's standards fer
protection against radiation, and contain aff' "ALARA" approach. They ars
not apelicable or relevant ard appropriate to the Residential Areas, out
U.S. EPA cansiders portians to be TBCs.

U.S. Nuclear Requlatory Camission's Requlatory Guide 8.37 - This
requlatory guide contains, among other things, a discussion of the NRC's
"ALARA" approach. The regulatory guide is not a pramulgated regulaticn,
and thus cannot be an ARAR, but U.S. EPA cansiders a portion of the
guide to be a TBC.

U.S. Nuclear Requlatory Cammission's Requlatory Guide 1.86 - This
requlatory quide contains, among other things, decontamination guides
for the release of equipment for unrestricted use. The regulatory guide
is not a pramulgated regulatian, and thus cannot be an ARAR, but U.S.

EPA considers a portion of the guide to be a TBC.

The Action Criteria

The ramainder of this document describes the different phases of the cleamp
action, the specific Federal and State requirements that U.S. EPA cansiders to
be ARARs or TBCs, and the resulting action criteria for each phase of the
cleanup action. _

DISOOVERY AND CHARACTERIZATICN PHASES

The first phase of the cleamp action is the discovery phase. During this
phase, properties in and arourd the City of West Chicago will be surveyed and
sampled to discover and designate those that require cleamup. If a property
+ clearly exceeds the discovery criteria, and if it is clear that the exceedance
is due to thorium mill tailings fram the factory site, the property will be
designated for removal actian. If it is not clear whether a property exceeds
the discovery criteria (i.e., borderline results), or if it is not clear
whether exceedance of the criteria is due to thorium mill tailings, then
further investigation will be needed before a decision can be made to
designate that property for respanse action. Such properties will move into
the characterization phase.

Because the dbjective of both discovery and characterization is the same
(i.e., to find contaminated properties), the action criteria during these two
phases are identical. Properties deamed not to exceed the action criteria
during either discovery or characterization will be excluded fram further
consideration. '

Due to the nature of the radiological contamination at the Residential Areas,

survey efforts during the discovery phase will consist of measuring and/or
sampling the following four parameters: outdoor soil concentration, cutdoor
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caTa expcsure rate, indoor Garra exposure rate and indoor raccn/theren air
cIncentration,

e primary critericn that will be used to designate a property for resporse
aczion is outdoor soil concentration. The other three parameters (outdoor
carta exposure rate, indocr carwa exposure rate and indoor radon/thoron air
coreentraticn) will be used as indicaters or "finding tools® to help locate
conzamiraced areas; elevated readings for any of these three parametsrs alcne
gererally will not trigger a clearip action unless carbined with soil sarpling
data that exceeds the s0il concentration criterion ard confirms the presence
cf thorium mill tailings.

Tve U.S. EPA has taken a conservative approach with the discovery and
craracterization criteria in order to minimize the chances of not discoverirg
properties where contamination actually is present. As a result, the
discovery criteria may be more stringent than the verification criteria (e.q.,
for cutdoor soil concentratioms, the results will not be averaged over 100
square meters during discovery and characterization, but averaging over 100 ot
may be conducted during the verification phase).

For indoor radon/thoron, the necessity for expeditious surveillance argues for
measurements on a shorter time frame than the anmual average (or equivalent)
associated with the wording of the relevant ard appropriate requirement. In
order to not uxuly delay assessments, discovery and characterization
measurement periods may be cn the order of 2 days to 3 months. Since weather,
seasons and hare usage all influence indoor radon/thoron levels, these shorter
measurements may not fully characterize the anmual average but should be
acequate to serve as "finding tools.® Also, many hames may have elevated
levels of maturally occurring radon that are not associated with the presence
of thorium mill tailings on the property. For these reasons, an elevated
reading of indoor radon/thoron will not trigger a cleamup action unless
carbined with soil sampling data that exceeds the soil concentration criterion
and confinms the presence of thorium mill tailings.

Discussed below are the criteria that will be used during the discovery and

“/
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decontaminated to the following limits prior to tsrmiraticn of the
license: :
LAR I ?‘M"‘t: i
"Concentrations of radicmclides in soil abcve background
concentrations for total radium, averaged cver areas 100 square
meters, shall not exceed:

A) 5 picocuries per gram of dry soil, averaged over the first 15
centimeters below the surface; ard

B) 15 picocuries per gram of dry soil, averaged over layers of 15
centimeters thickness more than 15 centimeters below the surface.*"

The State requirements in Section 332.150(b) cf the Illinois
Administrative Code were based an the federal standards in 40 CFR
192.12(a) . When the federal standards in 40 CFR 192 were develcoped over
a decade ago, the S picocuries per gram (pCi/g) standard was a health
based standard, but the 15 pCi/g standard for subsurface soil was
technology based, reflecting instrument limitatians in locating
subsurface deposits. The 15 pCi/g limit is not a health-based standard,
ard should not be applied to situations in which a health-based standard
is appropriate, or to situations that differ substantively fram thcse

for which it was derived.

The 15 pCi/g limit was developed as a practical measurement tool for use
in locating discrete caches of high activity tailings (typically 300-
1000 pCi/g) that were deposited in subsurface locations at mill sites or
at rearby properties. The subsurface soil standard in 40 CFR 192 was
originally proposed as S pCi/g. The final standard was changed, not
because the health basis was relaxed, but rather in order to reduce the
cost to DOE of locating buried tailings - under the assumption that this
would result in essentially the same degree of clearup at the DOE sites
as originally proposed under the 5 pCi/g criterion. The use of a 15
pCi/g subsurface criterin allowed the DOE to use field measurements
rather than laboratory analysis to detemmine when buried tailings had
been detected. It is anly appropriate for use as a cost-effective tool
to locate radicactive waste in situationg wliere ccmtaminated subsurface
materials are of high activity and are not expected to be significantly
admixed with clean soil. The 15 pCi/g subsurface criterian was not
developed for situations where significant quantities of moderate or low
activity materials are involved, such as at the Residential Areas site.
Therefare, the 15 pCi/g subsurface criterion is not appropriate for use
at the Residential Areas site, and thus is not an ARAR. The S pCi/g
standard, on the other hand, was develcped as a health-based standard
and is appropriate for use at the Residential Areas site.

Although the soil concentration standard in the regulation is written in
texmms Of an average over an area of 100 square meters, areal averaging
will not be conducted during discovery and characterization. This
approach is conservative and should minimize the chances of not
identifying contamination during the discovery and characterization
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The Discovery and Characterization Criterion for outdoor soil
concentrations will be exceedance of S picocuries per gram total
radiun (radium-226 plus radium-228), dry soil, above background in
any 1S centimeter depth based upon Section 332.150(b) of the
Illinois Administrative Code.

Qutdoor Gamya Exposure Rates

Section 332.150(b) (2) of the Illinois Administrative Code, “Terriraticn
cf Source Material Milling Facility License, " deals with a site licens=d
by IINS that is to be decontaminated for license temmination. It states
that the licensed site shall be decontaminated to the following limits
prior to termination of the license:

*The level of gamma radiation measured at a distance of 100
centimeters fram the surface shall not exceed backgrourd.®

This requlation applies anly to a licensed site, but the requirements
are relevant to the Residentijal Areas since the intent of the standards
is to limit public exposure fram site-related radiocactive materials.

The variability and distribution of maturally-occurring radicactive
materials results in a range of nonmal backgrouxd levels, even within a
small region such as a few mile radius around West Chicago. In part,
this origirates fram variable geological ommstituents and in part from
huran actians (such as phosphate fertilization which can add additional
radium to the soil). Consequently, merel.snotasuglennbertbat
can be said to be *"background® txd:em:ixeﬁstcmcago

While not represented by a single murber, t'.hencmalbadtgmnﬁlevels
of ganma exposure rate will fall within a range and in a fairly
predictable statistical pattern. Consequently, a statistical method
will be applied to both establish background and what is distinctly
above background.

Because there are sources unrelated to thorium mill tailings (such as
phosphate fertilizers) that could cause elevated gamma readings at the
Residential Areas, it is not appropriate to use the background gamma
standard during the discovery phase as a strict, single criterion that,
in and of itself, triggers cleamyp. However, U.S. EPA will use
measurerents of cutdoor gamma exposure rate as a *finding tool® to
locate those areas that are statistically distinct from background.
Gamma readings fouxd to be statistically distinct from badoground at a
property will be an indication of possible thorium mill tailings
contamination. Such areas will, at a minimmm, be investigated further.
Elevated ganm readings alone generally will not trigger a cleamp
action unless carbined with soil sanmpling data that exceeds the soil
concentration criterion and confinms the presence of thorium mill

tailings.
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Because the background gamma standard will be used extensively as a
"finding tool" and not as a strict criterion, exposure rates ray be
reasured at varying helghts fram the ground surface (typically, 0 to 1
meter), depending on*dtection sensitivities; practicality, ard cther
conditiaons encountered in the field.

Trerefore,

The Discovery and Characterization Criterion for cutdoor gamma
exposure rate will be the statistical exceedance of background
based upon the Illinois Administrative Code, Section

332.1500) (2) .

Indoor Gamma Exposure Rates

The anly pramilgated standard that specifically deals with indoor garmma
exposure rate is 40 CFR 192.12(b) (2), which states that the dbjective of
remedial action shall be that

"In any occupied or habitable building--...The level of gamma
radiation shall not exceed the backgrourd level by more than 20
microroentgens per hour."

Gamma ray exposure to 20 microrcentgens per hour for a substantial
portion of the year could result in an anmual dose exceeding 100
millirem, due solely to external exposure to ganma rays.
Recamendatians by eminent bodies of radiation scientists, ard
regulations and policies of federal agencies such as the Nuclear
Regulatory Camission and the Department of Energy, are to limit doses
to menbers of the general public to less than 100 millirem per year,
including both external exposure (fram gamma rays) and intermal exposure
(fram inhalation arnd ingestion). In addition, NRC's regulatians at 10
CFR 20, DOE Order 5400.5 and NRC Regqulatory Guide 8.37 contain an
"ALARA" (As Low As Reasmably Achievable) approach, which sets forth an
abjective to attain dose levels as far below the dose limits as
practicable. Moreover, EPA believes that individual sources of
contamination should be kept to a smll fraction of the primary limit of
100 millirem per year, and generally sets armmmual dose standaids below a
couple of tens of millivems.

As a result of the above cansiderations, 40 CFR 192.12(b) (2) is not
appropriate for use at the Residential Areas site, and tlus is not an

Although meant to apply to cutdoor situations, the gamma exposure rate
standard found at Section 332.150(b) (2) of the Illinois Administrative
Code is a TBC for indoor gamma exposure rate, since the intent is to
limit public exposure to site-related radicactive materials, and since
periads of occupancy are higher indoors than outdoors.
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As with cutdoor gamma exposure rate, noromal background values fcr indoor
garra eposure rate will fall within a range ard in a fairly prediczakle
statiscical pattemn; backgrowrd :is not a sirgle value and must be
treated statistically. In addition, different building materials (such
as bricks, concrete blocks ard cranite hearths) that contain maturally
occurying radiological materials could cause elevated idoor garra
readings that are unrelated to thorium mill tailings. For these
rems, U.S. EPA will use measurements of indoor gamma expcsure rate as

a *finding tool® to locate contaminated areas that may be below or
alangsicde the foundations of buildings. Elevated indoor gamma readings
alane cenerally will not trigger a clearup action unless carbined with
soil sappling data that exceeds the soil concentration criterion ard
confirms the presence of thorium mill tailings.

Therefore,

The Discovery and Characterization Criterion for indoor gamma
egposure rate will be the statistical exceedance of background,
based upan the Illinois Administrative Code, Section

332.150() (2).

As with cutdoor gamma exposure rate, a statistical method will be
applied to both establish background and what is distinctly above

Standiards dealing with indoor radom decay product concentrations are
fourd at 40 CFR 192.12(b) (1), which states that:

*In any occaupied or habitable building-- The dbjective of remedial
action shall be, and reasonable effort shall be made to achieve,
an amal average (or equivalent) radon decay product
concentration (including backgromd) not to exeed 0.02 WL. In
any case, the radon decay product concentration (including
background) shall not exeed 0.03 WL..." (WL, or working levels,
is a measure of the concentration of radon decay products.)

khile radar-222 (camrnly known jus” as raddon) is produced fram the
Uranium Decay Series, radn-220 (camonly known as thoron) is the
Thorium Decay Sexies form of radon. 40 GFR 192.40(b) states that the
provisions of the standard applicable to radon also apply to thoron.
U.S. EPA interprets the radon decay product concentration of 0.02 WL at
40 GR 192.12(b) (1) to represent the canbined (total) concentration of

decay products fram both radom and thoron.

may show elevated levels of thoron if tailings are located below or
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alangside the foundation of a building. EHowever, because of c:fferent
half lives in the thoron decay series, and depending on the location of
the tailings, not SVRRY, contaminated properw will show elevatsed levels
of thoron.

Due to the need for expediticus surveillance, measurements during the
discovery and characterization phases will occur over a shortar time
frame than the anrmal average (or equivalent) associated with the
wording of the relevant and appropriate requirement. In order to not
unduly delay assessments, discovery ard characterization measurament
pericds may be on the order of 2 days to 3 months. Since weatler,
seasons ard hare usage all influence indcor radon/thoron levels, these
shorter measurements may not fully characterize the anrmal average but
should be adequate to serve as "firding tools.”

As with autdoor ard indoor gamma exposure rate, there is a natural
variability in the range of indoor radon/thoron decay product
concentrations. Sare areas of West Chicago, as in other parts of the
country, may have naturally high levels of indoor radom that are totally
unrelated to thorium mill tailings. For these reasons, U.S. EPA will
use measurements of indoor radon/thoran decay product concentrations as
a "finding tool” to help locate contaminated areas that may be below or
alangside the foundations of buildings. Elevated indoor raden/thoron
decay product readings alane will not trigger a cleamup action unless
carbined with soil sanmpling data that exceeds the soil concentration
criterion ard confims the presence of thorium mill tailings.

Therefore,

The Discovery and Characterization Criterion for indoor radom/
thoron decay product concentratians is 0.02 WL carbined radon and
thoren decay products (including background) based upon 40 CFR
192.12() (1).

If a property exceeds this criterion due to naturally-occurring radon,
arnd there is no other indication of thorium mill tailings on the
property, the picperty will not be remediated as part of this Superfund
action.

’As low Ag Reagonably Achievable® (ALARA)

As discussed above, NRC'S regulations at 10 CFR 20, DOE Order 5400.5 ard
NRC Regulatory Guide 8.37 all contain an ALARA approach which sets forth
the abjective to attain dose levels as far below the dose limits as
practicable. These requirements are TBCs for the removal actions at the
Residential Areas. '

In addition, Section 340.1000(b) of the Illinois Administrative Code is
a TBC for the removal actions at the Residential Areas. Section
340.1000(b), which applies to "licensees and registrants,® states,
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*"In addition to carplying with the requirements set forth in this
Part, every reasanable effort should be made to mairtain radiacicn
exposures, and releases of radicactive materials in effluents o
unrestricted areas, as locw as is reasorably achisvabie. The fem
‘as low as is reasarably achievable' means as lcw as is rsascratly
achievable taking into acoount the state of tectnclocy, ard the
econanics of improvements in relation to bernefits to the mublic
realth and safety, and other societal and socioceconamic
consideratians, and in relation to the utilization of iorizing
radiation in the public interest.*

The NRC regulations at 10 CFR 20 contain similar language.

As a result, during discovery and characterization, the following AILARA
arcroach will be used for the Residential Areas site:

Every reasanable effart should be made to maintain radiation
exposures, and the amount of radiocactive materials in ynrestricted
areas, to levels that are as low as is reasonably achievable.

) N W

Oonce a mmshemchsigatedtcrammlactim.uemofche
cperation mst:be ied during and at the campletion of the removal action.
During the verification phase, properties will be surveyed and sampled to

ensure that cleamp to levels protective of huran health and the environment
l'-asbeal achieved.

As irdicared below, sane of the verification criteria will be applied during
and immediately following the removal action, with surveys and sanples
collected before the gpen excavation is backfilled with clean material. Same
of the verification criteria will be applied later, with surveys and sarples
- collected after the exavation is backfilled.

‘The criteria to be used during the verification phase are as follows:

° Qutdoor Soil Concentrations

The Verification Criterion for this parameter will be soil
cmcmtrations that do not excead 5 picocuries per gram total
radium (radium-226 plus radium-228), dry soil, above background,
averaged over areas wp to 100 square meters, in any 15 centimeter
depth based ypan Secticn 332.150() of the Ilinois Administrative
Cods.

Samples for cutdoor soil concentrations will be collected before
backfilling.
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Outdoor Gamma Exposure Rates

During cleanup of a property, as during the discovery and
characterization phase$, outdoor gamma exptiire rates will be usad as a
"finding tool" to help determine where additional excavaticn may be
needed. The main criterian to determine when excavation can cease,
hcwever, is the autdoor soil concencration criterion.

However, Section 332.150(b) (2) of the Illinocis Administrative Code
(which requires that, prior to temmination of the license, the licensed
site be decontaminated so that "The level of garma radiation measured at
a distance of 100 centimeters fram the surface shall not exceed
background") is relevant to the Residential Areas, and is appropriate
for application at the carpletion of a cleamup action at a property.

Therefore,

The Verification Criterion for this parameter will be outdoor
gamna exposure rates that do not statistically exxceed background
at a distance of 100 centimeters fram the surface, based upon the
Illinois Administrative Code, Section 332.150(b) (2).

Cutdoor gamma exposure rate surveys to verify that this critericn has
been met will be canducted after backfilling. A statistical method will

be applied to both establish background and what is distinctly above
backgrourd.

Indoor Gamma Edpogure Rateg

For properties that require clearmup and that were found,
discovery and characterization, to have elevated levels of indoor gamma

exposure rate due to thorium mill tailings caontamination on the
property, indoor gamma exposure rate surveys will be used during the
clearmp actim as a "finding tool" to help determmine if additional
excavation is necessary.

The Verification Criterion for this parameter will be indoor gamma
egosure rates that do not statistically exceed background based
upan the Illinois Administrative Code, Section 332.170(c).

For properties that require cleanup, but for which no elevated indoor
gamma readings were found during discovery and characterization, indoor
gamma surveys will not be conducted during the verification phase.

For properties that require clearup and that were fourd, during
discovery and characterization, to have elevated levels of indoor
radon/thoron decay product concentratians due to thorium mill tailings
contamination on the property, additional surveys will be conducted at
the carpletion of the cleamup action to determine if the followmg
verit:.caticn criterion has been met:
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In any occupied or habitable building, the acbjective of remedial
acticn shall be, and reasariable effort shall be made to achieve,
an amual average {or equivalent) cambined radon and thoron decay
product concentratian (including background) not to exceed 0.02
WL. In any case, the cambined radon and thoron decay product
concentration (including background) shall not exceed 0.03 WL.
(Based cn 40 CFR 192.12(b) (1).)

For properties that require clearap, but for which no elevated indoor
radon/thoron decay product cancentrations due to thorium mill tailings
were foud during discovery and characterization, indoor radon/thcron
testing will not be required during the verificatiom phase.

i “As Low As Reasonably Achievable® (ALARA)
In addition to meeting the verification critevia described above, the
following ALARA approach will be used during clearap actions:

Every reasmnable effort shculd be made to maintain radiation
oposures, and the amount of radicactive materials in unrestricted
areas, to levels that are as low as is reasonably achievable.

EELEASE CRITERIA

In addition to the above criteria for discovery, characterization and
verification, it will be necessary throughout the project to release eguiprent
trunuorksxtsaniitnaybenecssaxycoassasuhecherna:enalsor
surfaces are suitable for unrestricted use. Requirements for such situatiors
are fourd in the Illinois Administrative Code, Section 340, Apperdix C(a);
these requirements are relevant ard appropriate for use at the Residential
Areas. Similar requirements also are found in the U.S. Nuclear Regulatory
Camission’s Regulatory Guide 1.86, Table 1; these quidelines are not ARARS
- (since anly pronilgated regulations can be ARARS), but the U.S. EPA does
cnsider them to be TBCW.

Both sets of requirements are shown below. Since the requirements are set up
with differing units, the most restrictive part for a given situation would be

used.
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Illinois Administrative Code, Secticn 340, Appendix C(a)
DECCNTAMINATION GUIDES . .

a) Surface Contamination Guide

Alpha Emitters
Removable 15  pCi per 100 ar = average
: 33 dpm per 100 av over any
_ ane surface
45  pCi per 100 arf = maximum
100  dpm per 100 o
Total : 450 pCi per 100 o = average
(£ixed) 1,000 dpm per 100 cxf over any
ane surface
2,250 pCi per 100 orf madmum
5,000 dpm per 100 arf
0.25 mRem per hour at 1 am
Removable 100 pCi per 100 arf average
(all beta-gamma over any
emitters except one surface
Rydrogen 3) '

' S00 pCi per 100 ar mescimum
Rerovable 1,000 pCi per 100 arf average
(Hydrogen 3) over any

ane surface
5,000 pCi per 100 or? mexdmm
Total 0.25 mRem per our at 1 an

(£ixad) fram surface



15
o U.S. Nuclear Regulatory Camnission, Regulatory Guide 1.86, Table 1

TABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVELS
NOCLDE * AVERAGE % MOOMM 4 REMCVAILE %
U-rat, C-235, U-238, 5,000 dpm o 15,000 & 1,000 éom a
and associated decay per 100 arf per 100 ar per 160 crr
products :
Trarsuranics, Ra-226, 100 dpm 300 cgm 20 dpm
Ra-228, Th-230, Th-228, per 100 onf per 100 ar per 100 arr
Pa-231, Ac-227, I-125,
I-129
Th-nat, Th-232, Sr-90, 1000 dpm 3000 dpm 200 dpm
Ra-223, Ra-224, U-232, per 100 ar per 100 ar per 100 ar?
I-126, I-131, I-133
Beta-gamma emitters S000 dpm 8-y 15,000 dpm 8-y 1000 dpm 8-y
(nuclides with decay per 100 o per 100 arf per 100 ar
modes ocher than alpha
emission or

fission) except Sr-90
ard ochers noted above.

* where surface contamimation by both alpha- and beta-gamma-emitting muclides
edsts, the limits established for alpha- and beta-gamma-emitting nuclides
should apply independently.

- * As used in this table, dpm (disintegrations per minute) means the rate of
mss:mbyndimctiwmmdalasdetemm:edbymectmgﬂnmmr
minute dbserved by an appropriate detector for bacdkground, efficiency, and
gearetric factors associated with the instrurentation.

¢ Measurements of average contaminant should not be averaged over more than 1
square meter. For dbjects of less surface area, the average should be derived
for each such dbject.

¢ The mexdmm contamination level applies to an area of not more than 100 orf.

* The amount of removable radicactive material per 100 ar of surface area
should be determined by wiping that area with dry filter or soft absorbent
paper, applying moderate pressure, and assessing the amount of radicactive
material on the wipe with an appropriate instrument of known efficiency. Wwhen
rerovable contamination on dbjects of less surface area is determined, the
pertinent levels shauld be reduced proporticnally and the entire surface
shauld be wiped.
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Criteria Not Chosen for Discovery, Characterization or Verification

Ciscussed below are other parameters and their associated requlatiors ard
standards that were reviewed by U.S. EPA to determine whether they wers ARARS
and should be used as discovery, characterization and/or verification
criteria. None of these standards is applicable to the removal acticn ard, as
explained below, nane is relevant and appropriate.

Outdoor Radon Concentrations

Outdoor radan (radan-222) and thoron (radon-220) are regulated in
Section 332.170(b) of the Illinois Administrative Code:

"During the cperating life and facility decamissioning, the
carbined cancentration of radon and thoron at the boundary of the
licensed site, measured at a height of one meter fram the surface,
averaged amrually, shall not exceed three picocuries per liter
above the background cancentration at the licensed site." '

Even though an its temms the regulation applies anly to a licensed
facility, the intent of the regulation is to control radon and thoron in
off-site areas, since the point of cawliance is at the boundary of the
licensed site. Therefore, the U.S. EPA considers the regulation to be
relevant to the Residential Areas.

However, there are practical reasans why measurements for radon and
thoron cutdoors will not aid in the identification of cantaminated
properties not otherwise identified by cutdoor gamma exposure rate
surveys and outdoor soil cancentration sanples. These reasons are as
follows: (1) Reliable radon and thoron measurements are not immediate,
but can take days or weeks to measure good averages. Gamma surveys, on
the other hand, can provide instantanecus measurements; (2) Unless the
anissions are extremely large, radon and thoran emitted fram the ground
surface will rapidly mix in the open air, making them indistinguishable
fran naturally ocourring radon and thoron. large radm and thoron
emissions would be associated with large contaminant deposits easily
identifiable by gamma survey instrurents; (3) Because radon and thoron
are gases that can be transported by the wind, it would be much harder
to pinpoint the emission site.

Therefore, for the reasons stated above, outdoor radon concentrations

(radon and thoron), though relevant, are not appropriate to these
circumstances and will not be ane of the criteria for this response

action.

Radon Release Rates from Soil

The enission of radon (radmn-222) ard thoron (radon-220) from soils is
regulated in Section 332.170(c) of the Illinois Administrative Code,

‘ which states:
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"The disposal area shall be desicred so that after reclamaticn and
stabilizatiaon, the anmal total radcn release rate thrwa“ the
cover fram the byproduct material shall not exceed Two piciciries

per square reter per secord.®

This regulation only applies to the dispcsal area at a licensed
facility, but the intent of the regulation is to control the total radon
emission to the enviroment and to prctect the general population.

However, Section 332.240(a) of the Illinois Administrative Code states:

"Mmitoring for total radon after installation of an approoriately
designed cover is not required. Total radon emissicrns fram ccver
macerial shall be estimated as part of developing a clcsure plan.”

Since it appears that the State never intended that actual measurerents

be made to show campliance with the requlation, the U.S. EPA does noc
consider this regulation to be relevant and appropriate for use at the
Residential Areas. In addition, there are other, practical reasons why
measurements of radm and thoron emissions fram soil would not be an
iate indicator of contaminants. AL the Residential Areas, thoron

appropria
is the dominant radm isotope of concern. If thoron is produced at a
depth of more than a few inches below the groud surface, it will
radicactively decay to a solid element and cease moving through the soil
before reaching the suxface. Soil sampling, on the other hand, will
find contaminants at such greater depth, as would gamma exposure rate
measurements which penetrate scil depths an the arder of several feet.

Cansequently, measurerents for radon and thoron emission rates will not
be conducted during this respanse action.

Doses in the Gepexal Environment

Thorijum-related doses in the general enviromment are regulated in 40 CFR
192.41(d), which states:

*Operations...shall be conducted in such a mamner as to provide
raasuahlemtm:unamnldoseqnvalatdosmc
excerd 2S millirems to the whnle bady, 75 millirems to the

radicactive materials, radon-220 and its daughters excepted, to
the general envirument.®

Doses in the general enviranment also are regulated in Section
332.170(a) of the Illinnis Administrative Code, which states:

*At all times, concentrations of radicactive saterial, excluding
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camitted dose equivalent in excess of 75 millirem (0.75 mSv) to
the thyroid, and 25 millirem (0.25 mSv) to any other organ of any
mamber of the public.”

* mSv designates milliSieverts, a dose unit equal to 100 millirem.

Neither of the above regulations is applicable to the Residential Areas,
but the U.S. EPA cansiders both to be relevant.

Even though the dose requirements of 40 CFR 192.41(d) ard Secticn
332.170(a) of the Illinois Administrative Code are relevant to the
Residential Areas, there are practical reasons why performing dese
assessrent calculatians will not aid in the identification of
contaminated properties not otherwise detected by the other discovery
criteria. An operaticnal assumption for this respanse action is that
where site parameters such as indoor or cutdoor gamma exposure rate,
outdoor soil concentrations, or indoor radon ard thoron are elevated,
dose is elevated proporticnally. Therefore, having specific dose
calculations is not appropriate as it will not provide useful
information not already provided by other parameters. Consequently, no
separate dose assessment calculations will be required for this response
action.



